Purkinje cell survival in organotypic cultures: implication of Rho and its downstream effector ROCK.
Organotypic cultures of postnatal day 1 (P1) to P7 mouse cerebella are well-established models for studying cell survival. In the present work, we investigate the involvement of the Rho/ROCK intracellular pathway in Purkinje cell survival by using organotypic cultures of P3 Swiss mice. Specific inhibitors of Rho or ROCK were applied at different concentrations to the slice cultures, which were maintained for 5 days in vitro. We show that the bacterial exoenzyme C3 transferase, a specific inhibitor of the small GTPase Rho, increases Purkinje cell survival. There is a 4.5- and 2.5-fold increase in Purkinje cell survival when C3 intracellular uptake is promoted either by the PEP-1 peptide or by the C2IN carrier protein, respectively, and not with the commonly used TAT peptide. Moreover, treatment with Y27632 and H-1152, two specific inhibitors of the Rho kinase ROCK, also strongly reduces apoptotic cell death and results in 6.5- and 8.5-fold increases in cell survival, respectively. In immunohistochemical analysis, we also show that H-1152 did not change either glial fibrillary acidic protein or isolectin-B4 staining, indicating that this compound did not alter the cellular composition in our cultures. Thus, our data demonstrate that inhibition of Rho and its downstream effector ROCK may be used to enhance cell survival in neurodegenerative diseases.